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(54) Sustainable Chick cell line infected with Marek's disease virus 

with the MDV vsrtiich is able to infect avians />j w|«^^^^^ 



(57) A sustainable cell line of a Marek's disease her- 
pesvirus (MDV) infected chicken cell line derived from 
Chick errtbryo cells which are chicken helper^fac^or (CM) 
neaative and which have been treated with N-methy^N- 
nftro-N-nitrosoguansidine (MNNG) and then converted 



cell line is useful for vaccine production and for deter- 
Sning ti characteristics of the MDV under various 
conditions. 
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Description 

BACKGRnt IMP OF THF lM\/FMTinfv| 
* (1) Summary of thPir 



altered MDV strains, and which can te uSS to d^ST^^^^ 
10 lineovertime. reagents or growth conditions on the cell 



(2) Description nf RolatoH Arf 



Marelfs disease virus (MDV). is highly inteSaS -^'i °" ""Pesvi'us called 

T-lymphocytes. ultimately leading to malignant transferml«r.n establishes a latent infection in 

cer Inst. 70:485-491 Hcievr^e pl^^'^^^^^^ « • ^ Natl. Can- 

lymphocytes is unknown. Lyam^ Y et aMSr^t^u^ ^^^^^ ^ transformation in MDV infected T- 
16:177-179(1973))f.stsuccJ^^in eibth^a;^^^^ 'T'^ °* "^^'^'^ '^'^^^^ ^"^^ J- 

as more than 80 cell lines have been product t^mMD^Z^^lT?! 1^°"" '^-*'^«*«* cW<*ens. Since then. 
Of Marek-s disease. Biken J. U-.lolue^vTp^.S'^c^^, ^^r'^S^^.t^'nJ'^ '"^ '^"^ 
J. Cancer 21:100-107 (1978): Payne L N ^ al Z j '^'ntl oJ^^i't^^'^^ B. W.. etal.. Int. 

Natl. Cancerlnst. 54:435-458(1^5)) M^ouTsu^t^^^ R- «- Witter. J. 

from.heorigir«levem(s) leading toLir tra^^^^^ 

chro'n:s:^s.rsLr.rn.^:re^^^^^^^ 

scription in transformed lymphobfastoid fe^ inest^s rt^i^^ ^'^^^^^ '^'^ ^ 

approximately 20%of the viral genome (Marav T eS ^ L^J^*^ transcnptional activity confined to 

formed lymphoblastoid cells a?e pri^S^Sv^ lorn ^^^^^^ MDV-spedfic transcripts in trans- 

5 respectively) and internal repeats (IR^ and m^TeiZ^^^ 'T" '^^^^ 

long unique (UJ or short unique (Us) reg^rL (Su^y^^K Wo^S l^S ^^o'^ "^'^^ 

irom some lymphoblastoid cell lines byloc^Son^i^ '^^^^^ "^^^^^ ^ '^^cued 

(CEF and DEF, resoectivelv) which ^ . P"mary or secondary chicken and duck embryo fibroblasts 

109 (1989)). in aXr.^eCphoSii leKn^^^^^^ ^ ^- 

' Y. et al.. Continuous cell cultureTom S^hla^'^^^^^ ^^ble birds (AK>yama. 

Avian Diseases 21 :69-76 (1977)) 'f' "™ "^areks disease. Biken J. 16:177-179 (1973); Nazerian. K..-et al. 

sign^lS^e^'™^^ 

Bea«l. W. M. Reid. and H. W. Vbder L )^ SsiS ^L^^^^^^ " W. 

widely used Marek's disease vaccines areTve ^ikefhe^eJ^^^ 

HVT and the apathogenic serotype 2 strain rMDWwSvTf?^^^^^ ^^""'^ ^ ^^"^ ^ "'^^'^"^ "^^^^ 

gistically affords greater protection agaV^ MtXd^e^^^^^ °* """^ ^"^ ^ "^^^ 

tive (Witter. R. L. Protection by attenuJi a,S i^t!!' ^^P^'^''^ where HVT Is not fully effec- 
virus. Avian Path. 1 1 :49-62 (1 9827^^9 t TL^T TI"^! ""'^^^^ ^'^"'^'^ <^ Marek's disease 

protectivesynergisminchiciriZ:;e?ni-:^^ 

cmation. In "Mareks Disease- Scientific Basis and w^h!!;. I, ^.M ^ ^- ^- Principles of Vac- 

Pub.. Boston. Massachusetts (^sT^s ^^^TJ^,^^^^^ ^ ' ^ ^^^^^^ 
try. Current Marek's disease vaccini are either ^e^s^trf^L^f "^^^^^ P«"'t^y '"^us- 

v.rus suspensions made from sonicated CEF Mea^^^^^frS^^ embryo fibroblasts (CEF) or cell-free 

Two major dfficulties in worWng with MDTSZ^WcT^t^'''T 
tamable cell culture system amenable to Product^e O^cTrnf^oL^^^ ^"^ ^ 

replication. However, these cultures have a finite Ife «2n7^ri;r^tT,^ JH^ permissive for MDV 

infected primary cells onto an uninfects cell ^no^^TTo pr^^^^^^^ IZ^Tl^"^ necessitating passage of 
^thwh.chtowor.^chcon..onsa.soprec.udeestL.S3o?:^X 
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genere,u.ation stu.es. The.nite.itespan Of CEP a^DEP also 
^"%.epou.trvlr.ustryhasa.wavsreco.nizedt.eneed.r^^^^^^^^^^ 

Marek-s Sisease vaccines and sinplrfy devdopmem of ^^^^^^J^J .'^^^^^ ^^J^*^^^^^^^ transplaotable tumors, 
many avian cell lines have been <'«^«'°PfJ,?!f f^'^"^,^^^^ vaccine production. Previous cell lines 

Avian Path. 12.527-544 (1987)). none of these ^^ ^^^^^^^^^^^^ from chemically transformed cells, 
failed because they were either der^^ed from ^J'^ally t^ansforr^ t^ti no iSainable cell lines suitable for propa- 
the cells produced tumors v^herunoculated ^"^'^^^^J^^^^^^^^CEF) for production of vaccine virus 
gating MDV. the MDV vaccine .ndustry "Sf^P ''^^^7^^'^^^®^^ arxl Methods of Control" (Payne. L N.. 

?Chu«:hill. A. E.. Production of Vacanes. In "^^J^^s Disea^ S^^^^ ^^^^ ^^^^ ^ ,„e 

ed) pp. 251-265. Marinus Nijhoff Publ.sh.ng. Boston, ^a^chusete (i^W 
ginThey must be prepared every weeKincreas^^^^^ 

4tes MDV vaccine producer ut.l^ ^^•'^^^^.^'^^JtT^^ clst of MDV Vaccine production. A signifi- 
chase and preparation of chick embryos ^«?"'2uW blr^^ H I c^nuous cell line suitable for vacdne production 
cant reduction in MDV vaccine not be virally transforrrted. 2) Chemically 

were established. Requirements for such J"* ^a^natS^c^l^ens. 3) Virus titers produced by 

transformed cell lines must be incapable o^ '"^"f'^.J"'^' ^^^^ infection of primary cells. 

nX"^ra"coT::^uTcSr^^^^ 

associated wrth MDV experimentation and vaccine production. 



nRiECTS 



„,,hep,e^i™er«onBp™>,*=un«hod 

the pesen. invention to pto«de 5,e MDV cell line which is economical end a method 

fdlomng desctiplion and the drawUfls. 
pq pc ncsnRlPTP M nRAWINQS 

.,,es1Aandiea,ep^c,o^^sho.n-»^----l^^^^^ 

ers of Md1lp15ADU2 cells (Figure IB). amnlHication of MDV-specHIc sequences. PGR atiplifi- 

^«"?^lTwereueed.oan^pa«ia.a,MDV^u™ 
« Negative cont-o. (lane 1).1CP4 gene pranwer^u^^ 

ru's?,r^:,";^^^r;,*j^rreSs^ 
^,:;^;s:n":^%L'S;srsrr^^»;;j"^^^ 

OU2.2) were resolved on 12.5% SDS-polyaaytemule gds ar^^ t^^^^^ ^^^^^^ 

immunodetection using specific antisera ^^.^^.^^"^^-^.^f f^^^ of MDV-specHic protein pp38 uang a 
molecular size markers (in Ki«oda.tons). -e .r«^^^^^ ^ p-^,,, ,B detec- 

monoclonal antibody (generously provided by ^^.^Jt,^'^ proteins (Hong. Y. and P M. 

- rrrviS^s^^^^^^ 

using a commercial antisera (Santa Cruz Biotedi"ologjj^ Sar^^ 850 bp pp38 gene segment. PCR ampli- 
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IS. 



Mdl 1pl6 infected CEF as positive control flane^i in «rh «f / ""'"^ected CEF (lane 9). and DNA isolated from 
tenplate for PGR anplif icTontslnTpSs ^c p^^^^ ^ - 

gels containing lO.gAiil ethidium brSSle. STmertsSrwe^d^^^^^^ agarose 
not Shown (1 Kb Ladder. Life Technologies. GaSherS^I^^Sr 

DESCRIPTION OF PRFFFRRPn EMBODIMFMTfi 

chicJ^eXr^sTcIc; T^^!: "J:^"^::^!' ^^-^^ "^^^ - ^^-ived from 

derived from chick embryo cells (CEC) ZSiartT^L^T^ ^^^''^^ 
been treated with N-n^e^y^-r^^n^^^ni^^Zn^^ ^"^'^^ "f^"'"" ^"^ ^^"^"^^ ^ ^'<^ ►'ave 

av«ns /. v/vo; and Inoculating the avian ,^M;; vSe ^ " "^^^ ^« 

. ease'lTuMMD^Tnfe" 

<Chf, negative and virus-f ref ^d li^h hate chicKen helper factor 

then are infected with MDV which is able to infect a"i^TviT ^ -n*o-N-nrtrosoguandine (I^NNG) and 

5 CEC cells as in the prior art '^"'""^ P^^9«^« a 9'eat improvement over multiple passaging in 

as .ep.essinB tumor prodiS^ " "^""^ <" «« response, such 

AS Shown in if^eZ!^^ E^, Z^^''^^ ^^11 T ^^""^ 
MDV DNA. Western blot anaLes Se ^?mdv St ^ demonstrate that these ceil lines harbor 

and PP1 4. Similar to that s^eS^C^Sla^ P^i'e^eTdiSlT,' ""'^ °' ^« 

-iS^a^r^^^^^ 
(MD,ins.scep.ebirds.MO^Or^^^^^ 



EXAI^PLE 1 
so MATERIALS AND METHODS 
Cells and Virus 



ulent MDV strain ^M„ ««s <^i^S^^tZ:„^^'°";t^^- '^'^^■^^ ('9=8)) The very vir- 
el al . Acta Med. Okayama 4 Vl7l 1 « n^itffi n^IlSt^n '» (►^"'P'S)- CHCC-0U2 cells (Ogura. H.. 
o«,orles,ADOL,.u.l^'r,:'el«':f>S„^SlS?ta^;^^ 
McC0,SA<^,,<^,„C..Ora«^r..^^,^^.:S.^^^,':^^ 
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MDV OU2.1 and MDV OU2.2. 

Preparation Of cellular DMA, Southern blot analysis, and PCR. 

brook, J., el a)., Molecuter cloning a labomtor, manual ^.'^^^^T^^^^'^^-^ aocorilng 10 Ihe 
N Y (1939)). Raslraon anz,n,es (B«hHngar '^^"^^^^i^'^^^^^g,,, and transited «. 

, s:^rz=^^nra^o^.^^i7SErx^^ 
ir;r=,=r9ore™"^-s?^ts^a^ 

rSfclS^rS^rwi^'also usad aa leniplale PCR an,^^^^ 
s expected fragment sizes are indicated in Table 1. 
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Sequence of MDV-specitic oligonucleotide primers used in PGR amplification. 
Primer Sequences* 



GTAGTGAAATCTATACCTGGG ~ 
GTGTCTAGAGAGGGAAGA TATGTAGAGGGTTAC 
ATGGAATTCGAAGCAGAACAC 
CTCCAGATTCCACCTCCCGAGA 



gC giene 
promoter 



pp38 gene 



Expected Size (kbp) 



TGCTAATTGTGGTCC 
GGTGCTTCGATCTGGGG 



ICP4 gene 



GATCTAGAGGTTTCTGGGTGGGGAGTG 
GCAAGCTTCAAGATCTTCAAATAGGCGCAC 



GTGTAGAGGGGATAGCGAGTTGTTGGAGC 
GGAAGCTTTATTAAGGGAGATTCTACCC 



US3 gene 
promoter 



GTGAAAGAGTGAACGGGAAG 
CGTCAAAGCGATAATAGGG 



ICP4 gene 
promoter 



CCGGGGATCGCGAAATGTCGTTAGAACATC 
CGGGGTCGAGTAAGGGAAATAGGCAGGG 



BamH\ L 
fragment 
UL54 gene 



•Primer sequences are written as Sto3'. left to right. In each case, the upper primer represents the 

s^pSTcS^^rir''^''''""'^^^^^^ 

M^n, ^ appropnale pnmer pair. 10 jxl of lOX PGR reaction Ixiffer (Pertain Elmer 
nectiort). PGR reactions were performed using a GeneAmp 9600 thermal cycler (Perkin Elmer 
C^.«. Norway. ConnectK:u.) as follows: 35 cydes of 95"C for 20 sec. 56X far 20 sec. and 72^ for 
30 sec. Two controls, one without DNA and one with uninfected CHCC-OU2 Dl«^ were includ«lt 
each ex^ment. hhgh molecubr weigh, DNA isolated from uninfected GEF and CEF infertS with 
^^^^r fl^'*"'' ^''^ amplification. PGR prnduds were purified ^^hT 

a"^t.^.LTSrr^S:""""^^ 



Western immunoblot analysis 
Inoculation of chickens with cells and virus. 
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isolation and histological evaiu^uu... "~-T,-T: 'wo i 
oYmdV sequences employing primer setsdetailed in Table 1. 

RESULTS 

infection of CHCC-OU2 cells with Mdi i pi 5 



inieciion oi ww«w- 

• „ -^^^rtaii,*-! thev are not malignantly transformed, maintain contact 
Although CHCC-OU2 cells are chemK»lly CHCC-OU2 cells were co-cultivated with 

inhibition.Lexhib.manymorphologicaMe^r^^^^^ 

Md1 1P15 infected CEF cells. Cytopathic eHecl ('^^]:^^^'^^^ ^eeks post-infection. The majority of these 
the substratum, was first observed on ^^^^ clusteS of rounded cells. CPE was slow m 

regions were characterized as "microp aques ; J 3^^^^^ and extended regions of rounded, loosely 

d^eloping and expanding. Fully developed P'^''"^ The appearance of visible plaques 14 days 

aLh^ cells were not visible untilfour ^2*;"^^^^^^^^ and contact inhibition was not 

post-infection and the dependence of plaque strain Md1 1 will develop readily visible plaques 

ejected. By comparison, a typical CEF ''^ff.f ^^^^^^ Sn 10-14 days. Plaque fomiation in CEF is 
in 5-7 days post-infection with <»7P'«^« f ^f/"^"" ^^weeks o co-cultivation, cells were cryogenicallyjj^ 
independent of the cortluerwy of the ce mono ayerA^^^^^^^ ^^^^^ ^ ^i^ng injected 

,eachiconflMnw.api)to«iT»lely14daysposti*,tlno. 
Drt««on ol HW DNA inlnteclea CHCC-0U2 cells. 

35 used as negative and positive controte^ S Dr^fwas prSn infected CHCC-OU2 cultures. Although unlikely^ 
Results of PCR analyses indicated that MDV DMA was P^^®"' ^NA from residual Md11p15 infected 

given our extended culture conditions ana^s,s ,^ lp,5,OU2 cells. 

CEF cells, in addition. PCR analyses do '^'f'^'J^V^^^''^'^^^ by Southern blot hybridization using 

TO address these concerns. MDV ^NA .n -nfec^^CHCC-Ol^^^^^^ .^^^^^ ^p^^ ^ 

,0 a cocwail of MDV BamHI fragments (a ^ K J?!^) as a probe. ^ ^^^^ ^^^^^ ^ ^ „ ^ 

s:;s.riS"er^^^^^^ 

Establishment of infected cell lines 

- ^houghcuKureconditionsandfreeze-th^cy^sh^^ 

establishing infection, it was possible that ^^"^"^^.^f^,^^^^^^^ individual plaques from infected CHCC- 

Md11pl5/OU2 cultures. To address the c»n<^rn so^tio«an^ 

0U2 Cultures was initiated. Two Md1 1 pi 5/01^2 ce^ 1.^^^^ 
so lation and expansion as described Materials and Mettiods^D^ ^^^^ ^ characteristic of MD^ 

^^IrrrSous virus cou« be rescuedfromMDV O^^^^ 
55 wereusedasinoculumtoinfectCEFcellsbyco,^^^^^^^ 
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Detection of viral proteins expressed in MDV 0112.2 cells. 



not m extracts from uninfected CHCCOU2 or CEF ZZ^T^.T^^^l^"^ ^"^''^'^ '^«^«* CEF. but 
.mmediate-early phosphpprotein (Hong. Y. et aK J V^^, M-SJ-aSO^m^^^ MDV-specific 
sized polypeptide in extracts from confiLt MDV 6U2 2?e^^^^^ 

extracts (Rgure 4B). A polyclonal arrtisera to a-aSn v^s us^l^^lu?^^ ^^1'^" 
" each lane (Figure 4C). Taken together, results of PCpTr^wStl^^^^ °^ ^^^^ 

indicated that MDV OU2.2 celte represent a ajntinuol Sh^^^^^ hybrKl.zat.on. and Western Uot analysis 

missive for semi^jroductive infe<!t?n anchorage dependent cell line which barters MDV and is per- 

MDV OU2^ cells induce MD in susceptible chickens 

pJi":!?ceHrn::rchis^^^^^^^ 

• Also, most commercially availabfe MDv'at^n^:;:^^^^^;^^^^^^ intraperitoneal inJectS^. 

infectious but apathogenic vaccine strains of MDV^e^ZZTJtnZ^^^^ -nfected w,th vaccine strains of MDV.The 

^ humoral and cell mediated responses. To det^rn^i^MDV O^fp ^f^^^^^ '""^'f^ "^^^ " '"^"^ 

line 1 51, X 7, Chickens were^ulated v^th unXe^^^^ 

cells at one day of age. Chickens iniected with oi*27J^ . . " ^^^'^ °^ Mdl 1p16 infected CEF 
sical Signs ofMD(red'ucS^SaT^Csl^^^^^ 
^ -a---chickensiniectedw«h^ir,Lt^C^^^^^^ 

.ecte^^awruriSr^^^^^^^ 

observed on CEF monolayers at 4 davs oost oilh^rT ° ^ ^^'^ Plaques consistent with MDV infection were 
Mdllpl6 infected CEF ormyoi^TcTZTaZ^ttl^^^ '^^^'^ 'nJected with 

^0 Obtained from control birds injected with uninL!!«l CHC^^^^ °" °' '^'^ """^"^ 

MDV DMA an 850 bp f ragmem was amplif i^' us^g DN^^StetS Jom iSL^o^h "^'^'"^ ^ ^^""^ °^ 
CEF or MDV OU2.2 cells. In contrast, similar S^^ y/J^l^^J^Z ^^^1^!''^^ '"'^^ ^P^^ infected 

s cells was used as template (Figure 5) '^'^^ ^'"^ '"i^cted with CHCC-0U2 

inie^^"«S'?LS^^^^^^^^ 

microscopic level. Taken together, these rTsulls^eTy delSS^e^ 'T"^ "° ^'^"^ °' 

virus may be transfened to birds via intraperitoneal inietSoIT ''^ ^ "^^^ ^"^ 

0 One of the major difficulties in working with MDV is lack of a -c ., 

selection. Although primary CEF and DEF are nermisSvp w^^^^ ^^^^ ^^^^ growth and 
slow growth and limited life span T^Lefact^s n^^rtat repLcatoon. primary cultures ar^ characterized by 
order to Obtain suffidemquSLs^f viri'wS,^^^^ 

basis from 1 0 or 1 1 day old chick embryos aS sionifl^^! " D^F must be prepared on a regular 

^ The CHCC-OU2 cell line is an rrTriSlSTclVL^^^^ anddijiculty of culturing MDV ^ 

Acta Med. Okayama 41 =141-143 (1987)) ChSS^T^^J^^^"^^"^^ ^"^^ <09"ra. H.. et al.. 
to produce tumors when injected irto syn«^^^ 

In addition CHCC-OU2 are viru^^free arS^S^^W^ i^^^^^ " • ^.f^ ' "^^^ ^^"^ 41:141-143 (1987)). 
A^B. and C). Newcastle disease vJus al^^^re^^^rn^^^^^^ 

Okayama 41 :141-143 (1987)) «P'icaies well in CHCC-OU2 cell cultures (Ogura. H. et al.. Acta Med 

of visible plaques. Fully developed plaques\^re ote^^ ^7!^ T ^ charecterized by a low number 
Clearly >«sible and quite abundant (^proJn^riTo 0^^^ 1^^^^^^ Post-infection. At this time, plaques were 
plaques were visible every io-14 days in cSre '"^''"^^'^ ""^ Plate). In subsequent passages. 

MDV^DrFreTmer?^^^"^^^^ 

infected CEF. indicating that no gross slr^^ral reairanrf^^^^ f ? *° "^^^ Md^ lPl5 
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MDV OU2.2 cells allow MDV DNA replication, as it is highly unlikely tne ooservea a ^ 

residual CEF cells used to establish initial infections. =t a limited set of viral proteins. pp38 and 

western blot analysesdemonstratedthatMDVOUa^^^^^^ 
pp14. Despite numerous attempts, we were ^^^^^^"^^^^^^ infected CEF 

^alyses. Each of the particular antisera ^^-^^^ in MDV OU2.2 cells as a latent 

cell extracts. Thus, results of western blot ^"^ ^^f .nSfi^^^^ plaques in MDV OU2.2 cell 

infeclion. similar to that seen in MDV infection. However, 

monolayersisnotconsistentwithlatentj^^e^^^ 

presence of distinct plaques in confluent MDV OU2.2 cell monolayers impiy y 

dependent on contact inhibition. resoects MDV propagated in OU2 cells was structur- 

%he invivo and in vitro '"[-^^^^ ^JT^^'^S SBI 
ally and biologically indistinguishable froni J^Vp^^o^^^^^ 

and FC126. 'nd'cate that these viruses replicate ^the^^^^ ^ ^ ^i,^ to 

indicated that these infected OU2 cells, like OU2 ^"^'"^^ "'^^'^'^^gt!^ Mdi 1p15 suggest that vaccines com- 

CEF.The preliminary data with the vacdnejrains of MDV 8^^^^^^ 

prised of OU2 cells infected with vacane strains of MDV will be just as eneciive as 

CEF infected with vaccine strains of MDV. 
20 EXAMPLE 2 



EXAMPLES 



were intectedw* MDV «,o,«>.MHVr^^^ 
Mdl 1P16 inleaed CEF,de.eloped d,n«al s«ns erf MD cte^Kiz^^ 

observed in biids inoculated with GHCCOU2 cells can be used to establish Inlec- 

tjrn'si^srr<;ss'=?rsSerj:r^^ 

" '^SS'dS^ison.yinustm.i^c.thep,^ 
hereinafter appended claims. 



45 



55 
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APPENDIX I 
(1) GENERAL INFORMATION: 

(i) Applicant: Paul M. Coussens and Anin 

Abujoub 

(ii) Title of Invention: SUSTAINABLE CHICK 
CELL LINE INFECTED WITH MAREK'S DISEASE 
VIRUS 

(iii) Number of Sequences: 14 

(iv) Correspondence Address: 

(A) Addressee: Ian C. McLeod 

(B) Street: 2190 Commons Parkway 

(C) City: Okemos 

(D) State: Michigan 

(E) Country: USA 

(F) Zip: 48864 

(V) Computer Readable Form: 

(A) Medium Type: Diskette 5.25 inch, 

360 kb storage 

(B) Computer: Acer 

(C) Operating System: MS-DOS 

(version 3.3) 

(D) Software: WordPerfect 5.1 
(vi) Current Application Data: 

(A) Application Number: 

(B) Piling Date: 

(C) Classification: 
(vii) Prior Application Data: 

(A) Application Number: 

(B) Filing Date: 

(viii) Attorney/Agent Information: 

(A) Name: Ian C. McLeod 

(B) Registration No.: 20,931 

(C) Reference/ Docket Number: MSU 4.1-270 

(ix) Telecommunication Information: 

(A) Telephone: (517) 347-4100 

(B) Telefax: (517) 347-4103 
2) Information for SEQ ID NO: i 
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(i) sequence Characteristics: 

(A) Length: 21 Base Pairs 

(B) Type: Nucleic Acid 

(C) Strahdedness: Single 

(D) Topology: Linear 

(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE: No 

(vi) ORIGINAL SOURCE: 

(A) organism: Marek's Disease Virus 

(vii) IMMEDIATE SOURCE: 
(A) Library: 

(xi) SEQUENCE DESCRIPTION: ' SEQ ID NO: 1 

GTAGTGAAAT CTATACCTGG G ^1 

(3) Information for SEQ ID NO: 2 

(1) Sequence Characteristics: 

(A) Length: 3 3 Base Pairs 

(B) Type: Nucleic Acid 

(C) strandedness: Single. 

(D) Topology: Linear 

(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI -SENSE: No 

(vi) ORIGINAL SOURCE: 

(A) organism: Marek's Disease Virus 

(vii) IMMEDIATE SOURCE: 
(A) Library: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

GTGTCTAGAG AGGGAAGATA TGTAGAGGGT TAC 

(4) Information for SEQ ID NO: 3 

(i) Sequence Characteristics: 
(A) Length: 21 Base Pairs 
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(B) Type: Nucleic Acid 

(C) Strandedness: Single 

(D) Topology: Linear 

(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE: No 
(Vi) ORIGINAL SOURCE: 

(A) Organism: Marek's Disease Virus 
(vii) IMMEDIATE SOURCE: 

(A) Library: 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

ATGGAATTCG AAGCAGAACA C jl 
(5) Information for SEQ ID NO: 4 

(i) Sequence Characteristics: 

(A) Length: 22 Base Pairs 

(B) Type: Nucleic Acid 

(C) Strandedness: Single 

(D) Topology: Linear 

(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE: No 

(vi) ORIGINAL SOURCE: 

(A) Organism: Marek's Disease Virus 

(vii) IMMEDIATE SOURCE: 
(A) Library: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
CTCCAGATTC CACCTCCCCA GA 22 
(6) Information for SEQ ID NO: 5 

(i) Sequence Characteristics: 

(A) Length: 16 Base Pairs 

(B) Type: Nucleic Acid 

(C) Strandedness: Single 

(D) Topology: Linear 
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(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE: No 

(vi) ORIGINAL SOURCE: 

(A) Organism: Marek's Disease Virus 

(vii) IMMEDIATE SOURCE: 
(A) Library: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

16 

TGCTAATTGT GGCTCC 

(7) Information for SEQ ID NO: 6 

(i) Sequence Characteristics: 

(A) Length: 17 Base Pairs 

(B) Type: Nucleic Acid 

(C) strandedness : Single 

(D) Topology: Linear 

(ii) Molecule Type: ' 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE: No 

(vi) ORIGINAL SOURCE: 

(A) Organisin: Marek's Disease Virus 

(vii) IMMEDIATE SOURCE: 
(A) Library: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
GGTGCTTCCA TCTCGGC 

(8) Information for SEQ ID NO: 7 

(i) Sequence Characteristics: 

(A) Length: 27 Base Pairs 

(B) Type: Nucleic Acid 

(C) Strandedness: Single 

(D) Topology: Linear 

(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE: No 
(vi) ORIGINAL SOURCE: 
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(A) Organism: Marek's Disease Virus 
(vii) IMMEDIATE SOURCE: 

(A) Library: 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
GATCTAGACG TTTCTGCCTC CGGAGTC 27 

(9) Information for SEQ ID NO: 8 

(i) Sequence Characteristics: 

(A) Length: 30 Base Pairs 

(B) Type: Nucleic Acid 

(C) Strandedness: Single 

(D) Topology: Linear 

(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE: No 

(vi) ORIGINAL SOURCE: 

(A) Organism: Marek's Disease Virus 

(vii) IMMEDIATE SOURCE: 
(A) Library: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
GCAAGCTTCA ACATCTTCAA ATAGCCGCAC 30 

(10) Information for SEQ ID NO: 9 

(i) Sequence Characteristics: 

(A) Length: 29 Base Pairs 

(B) Type: Nucleic Acid 

(C) Strandedness: Single 

(D) Topology: Linear 

(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI -SENSE: No 

(vi) ORIGINAL SOURCE: 

(A) Organism: Marek's Disease Virus 

(vii) IMMEDIATE SOURCE: 
(A) Library: 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
GTCTAGACGC GATAGCGAGT TGTTGGACC ' 29 

(11) Information for SEQ ID NO: 10 

(i) Sequence Characteristics: 

(A) Length: 28 Base Pairs 

(B) Type: Nucleic Acid 

(C) Strandedness: Single 

(D) Topology: Linear 

(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE: No 
(vi) ORIGINAL SOURCE: 

(A) Organism: Marek's Disease Virus 
. (vii) IMMEDIATE SOURCE: 
(A) Library: 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

GGAAGCTTTA TTAAGGGAGA TTCTACCC 28 

(12) Information for SEQ ID NO: 11 

(i) Sequence Characteristics: 

(A) Length: 20 Base Pairs 

(B) Type: Nucleic Acid 

(C) Strandedness: Single 

(D) Topology: Linear 

(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE: No 

(vi) ORIGINAL SOURCE: 

(A) Organism: Marek's Disease Virus 

(vii) IMMEDIATE SOURCE: 
(A) Library: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

GTGAAAGAGT GAACGGGAAG 20 
(13) Information for SEQ ID NO: 12 
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(i) Sequence Characteristics: 
<A) Length: 19 Base Paris 
{B) Type: Nucleic Acid 

(C) Strandedness: Single 

(D) Topology: Linear . 

(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE: No 

( vi ) ORIGINAL SOURCE : 

(A) Organism: Marek's Disease Virus 
(Vii) IMMEDIATE SOURCE: 

(A) Library: 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
CGTCAAAGCG ATAATAGGC 

(14) Information for SEQ ID NO: 13 

(i) Sequence Characteristics: 

(A) Length: 3 0 Base Pairs 

(B) Type: Nucleic Acid 

(C) Strandedness: Single 

(D) Topology: Linear | 

(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE: No 

(vi) ORIGINAL SOURCE: 

(A) Organism: Marek's Disease Virus 

(vii) IMMEDIATE SOURCE: 
(A) Library: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
CCGGGGATCC CGAAATGTCG TTAGAACATC 3 

(15) Information for SEQ ID NO: 14 

(i) Sequence Characteristics: 

(A) Length: 28 Base Pairs 

(B) Type: Nucleic Acid 

(C) Strandedness: Single 
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(D) Topology: Linear i 

(ii) Molecule Type: 

(A) Description: Synthetic DNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE: No 
(Vi) ORIGINAL SOURCE: 

(A) organism: Marek's Disease Virus 
(Vii) IMMEDIATE SOURCE: 

(A) Library: 
(xi) SEQUENCE DESCRIPTION:. SEQ ID NO: 14: 

CGGGGTCGAC TAAGGCAAAT AGGCACGC ^ ^ 



Claims 

. . T^ce.,^o.aa«,1«.e,.nmeMm,,sav,,usus«..o,meprep»a«on=..vl,^va=^ne.op«duce>™™»^^ 

sanwype 3 MOV sarolype 3 is a turkey h«p«»ims (HVT). 

« 4. •mec^Unao.CU*n,*e,ei.,heMDV,sag^ca«,««^adMOVco.,^«ln,ooeo,n»,e.o,ei^ 

inserted into a site m MDV. 
5 Tn.c«l«neo.C,a».1wha,*,haMDVco™pr«esoneo,n»,e«xeK,noenes«h*^ha«baan 

strain Mdu. 

7 Ti,a(»Hiif«ol6aimlwt.etalnlheCEOI»KOblastsareGHC<XXE. 
. e. A.s.x,d*,p™du=i„,asust.„a«e«ar«sdi..asev,rus<«DV,i..ec.e.oNc^nc..,,ne»hicHeo^^^^^ 

treated with N-methyi N-nitro-N-nitrosoguanidine (MNNG) with MDV virus in 
are infected with MDV; and ar,H 
50 (b) purifying the MDV infected CEC from uninfected CEC and 

(c) propagating the MDV infected CEC to produce the cell line 

" ,0 T.e.etho<,o,C.ai.8«.erei,,.haMOVisavi.susea,«.hep,epa««ono,avi,usvac*etoproduoein™n^^^ 
serotype 3 MDV wherein serotype 3 is a turkey herpesvirus (HVT). 
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^ 13. Tf^^-^^^^ofCIaimSwherelntheMDVconprisesoneormoreforeign^ 

"^^ISl^^n^llLT^^^ '^^^ '-^^ line deposrted as ATCC CRL- 

15. 7hemethodofClaim8v>rtiereinlheCECfbroblastsisCHCX;-OU2. 

16. A method for infecting an avian with Mareks disease virus (MDV) which comprises: 

S.^Srm^chirr.^^^^^^^ -ected ch^n cel. .ine 

have been treated with N-methyt N^N^ ^^"^'^^^ ^ ^'^ 

able to infect avians in vivo; and -n«rosoguanidine (MNNG) and then are infected with MDV which is 

(b) inoculating the avian with ttie vaccine. 

^ .The method of Claim 16 wherein the inoculation is by injection. 

18.ThemethodofClaim16wherein,heMDVisavirususedfortheprepa.«onofa^rusvaccine.o^^ 

":^or3^Svth^ers^^^ 

^ ^^•■^«'"«'«^°'Clalm12whereintheMDVcomprisesoneormoreforeigngeneswh^^^ 

tI?^^^l?^:rI^sr^^^^ 

_ 23. .The method of Qaim 6 wherein the CEC fibroblasts is CHCC-0U2. 

24. The method of Qaim 12 wherein the vaccine contains the sustainable MDV cell line. 

• have been treated with N-r^^ J^lT^^T^^^^^^^^ "^^^^^ and virus-free and which 
able to infect avians in vivo. nitrosoguanidine (MNNG) and then are infected with MDV which is 

26. The vaccine of Claim 25 wherein the MDV is a virus used for the nr««rx.ti i» • ■ 

virus usee tor the preparation of a virus vaccine to produce immunity. 

27. The method of Claim 25 wherein the MDV is a virus Qoiart^H * »u 

or serotypeSMDV Wherein serotype3isaU.S.:;Te^^^^^ 

'^^^s::e^n^aSe:MDr"'"*'^^ 

29. The method Of Claim 19 Wherein theMDV comprises one or more foreign genes Which have be^^ 
31. The vacdne of Claim 25 wherein the CEC fibroblasts is CHCC-OU2. 



18 



BNSOOCIO: <£P 0775743A2.I_> 



EP 0 775 743 A2 




FIG. lA 
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FIG. 4C 
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Sustainable Chick cell line infected wHh Marek-s disease virus 

with the MDV which is able to infect avians in vivo. The 
cell line Is useful for vaccine production and for deter- 
mining the characteristics of the MDV under various 
conditions. 



(57) A sustainable cell line of a Merck's disease her- 
pesvirus (MDV) infected chicken cell line derived from 
chick embryo cells which are chicken helper factor (Chf) 
negative and which have been treated with N-methyl-N- 
nitro-N-nitrosoguansidlne (MNNG) and then converted 
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